Regulation of glucose homeostasis in pre-obese Zucker rats before and after weaning.
This study was undertaken to determine the changes which could occur in glucose homeostatis during the suckling-weaning transition in the genetically obese Zucker (fa/fa) rat. Glucose kinetics and glucose utilization in individual tissues were determined in 15-day-old suckling and 30-day-old weaned obese Zucker rats either in the post-absorptive state or during a glucose infusion. During suckling, glucose turnover rates in the basal state as well as glucose production and utilization during the glucose infusion were identical in lean and obese rats. Furthermore, individual tissue glucose utilizations were similar in the two groups of rats, except in brown adipose tissue where utilization was lower in obese than in lean rats during the glucose challenge. After weaning, glucose turnover rates and glucose utilization in individual tissues were identical in the two genotypes in the basal state. During the glucose infusion, hepatic glucose production was less suppressed in the obese. Furthermore, glucose utilization was significantly lower in muscles (extensor digitorum longus, tibialis anterior, diaphragm) and higher in white adipose tissue of obese rats. These data show that, before weaning, pre-obese Zucker rats present a perturbation only in the uptake of glucose in brown adipose tissue. Major defects in the regulation of glucose homeostatis occur after weaning.